[Mechanisms underlying the pathogenesis of neuropathic pain revealing by the role of glial cells].
Injury to the nervous system results in debilitating chronic pain states (called neuropathic pain) whose mechanisms remain unclear. Emerging lines of evidence indicate the pivotal role of spinal glial cells in neuropathic pain. Spinal microglia rapidly respond to peripheral nerve injury (PNI) and become activated with changing expression of a variety of genes. The best known example is purinergic P2X4 receptors, an ATP-gated cation channel. The expression of P2X4 receptors is upregulated in spinal microglia after PNI, and inhibition of P2X4 activity suppresses neuropathic pain. Furthermore, interferon regulatory factor-8 (IRF8) and IRF5 are identified as microglial transcription factors whose expression is upregulated in spinal microglia after PNI, and the IRF8-IRF5 transcriptional cascade is the core process for shifting spinal microglia toward a state with high expression of P2X4 receptors. Astrocytes in the spinal cord show a delayed onset of activation and play an important role in the maintenance of neuropathic pain via the transcription factor STAT3 and the intracellular kinase JNK. These results obtained from glial cell research will advance our understanding of the development and maintenance of neuropathic pain and provide a new target for treating this pain.